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A WORD (OR TWO) ON ESTIMATED URANIUM RADIOMETRIC ORE GRADES IN THE GARCIA HILL AREA, KLEBERG COUNTY, TX:

In the past, Kleberg County citizens have inquired with EPA about the amount of uranium ore in the Goliad Aquifer in the Garcia Hill 
area, following the high uranium concentrations observed in the Garcia Hill community’s ground water supply (see Figure 1).

More specifically, in recent days, Ms. Elizabeth Cumberland asked whether EPA had been able to establish how the ore grade in the area 
compares to the cut-off grade value of 0.13% U3O8 that operator Strathmore established for its Roca Honda mining site (see Table I).  
Ms. Cumberland provided the Agency with numerous area well logs in the wake of a complaint filed by Mr. Teo Saenz, which prompted 
the GW/UIC Section to take a close look at the GR readings in those logs.

This work is an effort by the Section to satisfy the citizens’ inquiries and, in particular, Ms. Cumberland’s question on uranium ore grade, 
all part of the efforts towards addressing Mr. Saenz’s complaint.  The map in Figure 2 highlights the wells (see arrows) that were selected 
for analysis based primarily on their location relative to the Garcia Hill community, and to the impacted W-24 and W-25 wells.

Table II lists the highest ore grade values, as %U3O8, that were estimated for given points in the formation in the selected 11 area wells, 
while Figure 3 compares those “point ore grade values” to the “cut-off values” selected by operators Strathmore and URI: 0.13% and 
0.11%, respectively.  The available Uranium concentrations for the area’s Goliad water shown in Table II, and in Figures 4 and 5, are 
generally near or below the EPA standard of 30 µg/L for dissolved Uranium.  These baseline Uranium concentrations show that the 
water in an aquifer with naturally occurring very low grade Uranium ore can be suitable for human consumption, as long as it remains 
undisturbed.

The Uranium concentration shown in Table III for the City of Kingsville PWS EP004 well compares reasonably well with the above 
concentrations, suggesting that ore grades in the city may generally be in the range of those illustrated in Table II.  Figure 6 compares 
the stratigraphic columns for Garcia Hill wells and one City of Kingsville PWS well, and is submitted as validation for the above water 
quality comparison for the two areas.

Details on how the Table II illustrated Uranium ore grade values were estimated are provided below. 2
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Schedule of activities at Production Area No. 3

(PA-3) at the Kingsville Dome (KVD) U mine as

of 03/12/2009.
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Figure 2

Arrows point to wells for which
Uranium ore grade, as %U3O8,
has been determined.
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Table II.- Summary of Highest Uranium Ore Grade Values Estimated from GR Log Readings for the Selected Garcia Hill Area Wells
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Figure 3
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Figure 4 Handwritten PA-3 Water Uranium Concentrations for North Monitoring Wells, Near Garcia Hill
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Figure 5

Uranium concentrations in
water samples from the
North Monitoring Wells
(the closest to Garcia Hill and
to this work’s selected wells)
stood at near or below the
standard of 30 µg/L.
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Pre-Mining Uranium Concentrations in PA-3’s Northernmost Monitoring Wells
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Figure 6 Stratigraphic Column/Completion Comparison for Garcia Hill W-24, W-25 and City of Kingsville PWS No. 7 Well 
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THE COMPUTATIONAL MODEL USED FOR ESTIMATING URANIUM ORE GRADE AS %U3O8

A SAMPLE COMPUTATION OF URANIUM ORE GRADE, USING THE BACKGROUND TO BACKGROUND METHOD,
HAS BEEN IMPLEMENTED, AND THE RESULTS HAVE BEEN COMPARED AGAINST THE AVAILABLE RESULTS FROM
ANOTHER COMMERCIAL COMPUTER PROGRAM FOR VALIDATION OF THE PROCEDURE USED IN THIS WORK.  DETAILS
ON THESE COMPUTATIONS ARE PRESENTED BELOW.

The numerical results for an assay by COMPUTER LOGGING INCORPORATED for the KVD area Adami No. 2 Well were
faithfully duplicated by the computer routine used in this work, as can be seen in Tables IV and V.  The curve in Figure 7
is the graphic representation of the digitized GR data, which was used as input.

The same computational scheme was used for all of the other assays, which were completed for the 11 selected KVD
area wells. The map in Figure 1 identifies these wells and illustrates their location. These wells’ GR Logs were digitized
by taking readings every six inches across the selected depth interval, and tabulating them.  The tabulated readings
were later put in a graph for comparison with the recorded log curve as a quality assurance exercise.

Tables VI through XVIII show the input GR readings and the computed %U3O8 values.  These results are for eligible “B”
and “AA” Sands intervals when present in the selected wells.  Figures 8 through 33 illustrate the recorded GR and digitized
curves.  Alternating with these curves are graphic comparisons of the %U3O8 values, computed across the selected depth
interval, against the set cut-off ore grade values for mining, one of the main objectives of this work.

Comparison of the highest ore grade readings against the set cut-off values for mining was illustrated at the beginning of
this discussion (Figure 3) to call attention to the natural correlation between very low Uranium ore grade and drinkable
water. 14
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Table IV
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KVD’s Exploratory Adami No. 2 Well  - Digitized GR Curve  - From Table I

Figure 7
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method (Continues)

Table V
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ORE GRADE AND GRADE-THICKNESS CALCULATION (Concluded)
Background to Background Method
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The Assay for the Garcia Hill W-24 Water Supply Well,
initially identified as 1989 Exploratory Well Garcia 1627,
is shown in Figures 8 and 9, and in Table VI.

Figure 9 illustrates the contrast between the estimated
ore grade values across the “B” Sand in the W-24 well
and the 0.11 %U3O8 and 0.13 %U3O8 curves, set as
the cut-off values for mining.
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Figure 8
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Table VI
(Continues)

ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

21



Table VI
(Concluded)

KVDs W-24  - “B” Sand

ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method
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Figure 9
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The Assay for the Exploratory Garcia 2699 Well, “B” Sand,
is shown in Figures 10 and 11, and in Table VII.

Figure 11 illustrates the spread between the estimated
ore grade values across the “B” Sand in the Garcia 2699
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 10
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table VII
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Figure 11

Ore Grade as %U3O8 Comparison 27



The Assay for the Exploratory Garcia 2699 Well, “AA”
Sand, is shown in Figures 12 and 13, and in Table VIII.

Figure 13 illustrates the spread between the estimated
ore grade values across the “AA” Sand in the Garcia 2699
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 12
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table VIII
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Figure 13

Ore Grade as %U3O8 Comparison 31



The Assay for the Exploratory Garcia 2657 Well, “AA”
Sand, is shown in Figures 14 and 15, and in Table IX.

Figure 15 illustrates the spread between the estimated
ore grade values across the “AA” Sand in the Garcia 2657
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 14
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background MethodTable IX

(Continues)
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table IX
(Concluded)

KVD’s Expl. Garcia 2657
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Ore Grade as %U3O8 Comparison

Figure 15
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The Assay for KVD’s PA-3 MW-86, “B” Sand, is shown in 
Figures 16 and 17, and in Table X.

Figure 17 illustrates the spread between the estimated
ore grade values across the “B” Sand in the MW-86
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 16
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table X
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Figure 17

40



The Assay for KVD’s Exploratory Garcia 2722, “B” Sand, is 
shown in Figures 18 and 19, and in Table XI.

Figure 19 illustrates the spread between the estimated
ore grade values across the “B” Sand in the Garcia 2722
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 18 42



ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table XI
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Figure 19
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The Assay for KVD’s Exploratory Garcia 1, “B” Sand, is 
shown in Figures 20 and 21, and in Table XII.

Figure 21 illustrates the spread between the estimated
ore grade values across the “B” Sand in the Garcia 1
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 20
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table XII

47



Figure 21
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The Assay for KVD’s PA-3 MW84, “B” Sand, is shown in 
Figures 22 and 23, and in Table XIII.

Figure 23 illustrates the spread between the estimated
ore grade values across the “B” Sand in the PA-3 MW84
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 22
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table XIII
(Continues)
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Table XIII
(Concluded)

ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

KVD’s PA-3 MW84
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Figure 23
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The Assay for KVD’s Exploratory Garcia 1607, “B” Sand, is 
shown in Figures 24 and 25, and in Table XIV.

Figure 25 illustrates the spread between the estimated
ore grade values across the “B” Sand in the Garcia 1607
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 24
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table XIV
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Figure 25
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The Assay for KVD’s Exploratory Garcia 1607, “AA” Sand, is 
shown in Figures 26 and 27, and in Table XV.

Figure 27 illustrates the spread between the estimated
ore grade values across the “AA” Sand in the Garcia 1607
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves,
the set cut-off values for mining.
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Figure 26
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table XV
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Figure 27
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The Assay for KVD’s Exploratory Garcia 1622, “B” Sand, is 
shown in Figures 28 and 29, and in Table XVI.

Figure 29 illustrates the proximity between the estimated
ore grade values across the “B” Sand in the Garcia 1622
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves, the
set cut-off values for mining.
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Figure 28
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background MethodTable XVI
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Figure 29
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The Assay for KVD’s Exploratory Garcia 1619, “B” Sand, is 
shown in Figures 30 and 31, and in Table XVII.

Figure 26 illustrates the spread between the estimated
ore grade values across the “B” Sand in the Garcia 1619
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves, the
set cut-off values for mining.
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Figure 30
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ORE GRADE AND GRADE-THICKNESS CALCULATION
Background to Background Method

Table XVII
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Figure 31
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The Assay for KVD’s Exploratory Garcia 1619, “AA” Sand, is 
shown in Figures 32 and 33, and in Table XVIII.

Figure 33 illustrates the spread between the estimated
ore grade values across the “AA” Sand in the Garcia 1619
Well, and the 0.11 %U3O8 and 0.13 %U3O8 curves, the
set cut-off values for mining.

70



Figure 32
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Table XVIII
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Figure 33
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